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Executive Summary 

Within the infrastructure sector, utility surveys and other ground investigation activities 
are routinely carried out before and during projects and produce a wealth of information 
about the location and disposition of buried assets. However, the information produced is 
generally siloed within the project team and would not typically be shared with the 
utilities who own and operate those buried assets.  

Maintaining data quality for buried assets is extremely difficult for asset owners like UK 
Power Networks (UKPN). The accuracy and completeness of recording at the time when 
assets are installed may be highly variable especially for old assets, and asset positions 
change over time. Opportunities to keep this data up to date are rare, and poor data 
quality can have a significant impact on asset management and network planning, as well 
as the safety of field staff. 

The purpose of the Utility Survey Exchange project is to make highly valuable survey data 
available to UKPN in order to improve or confirm the quality of their legacy asset records. 

Through a series of software development sprints, the pre-existing platform was further 
developed to meet UKPN’s requirements, and to allow the ingested survey data to be 
directly compared against existing asset data and extracted for import into UKPN’s 
NetMAP system. 

This end-to-end process was trialled during the project, and a specific example of where 
data quality was enhanced is described in Section 5.2. 

The benefits of adopting the platform as a Business As Usual system are quantified in 
Section 6, and potential financial benefits are estimated at >£150,000 per annum, and 
possibly up to £340,000, based on consideration of the costs of excavations and third party 
damage, and the potential contribution to the vectorisation project. 

The steps required to productionise the system and to progress from an innovation 
project to a live production system are outlined in Section 7, and next steps are 
recommended in Section 8, including a recommendation to proceed towards adoption as a 
BAU system. 
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1 Introduction 

UK Power Networks (UKPN) is responsible for the distribution of electricity in three 
licensed areas: East Anglia (EPN), London (LPN) and South Eastern England (SPN). Under 
the conditions of its operating license, UKPN are required to update and maintain accurate 
records of their network assets.  

This document comprises the Final Report of the Utility Survey Exchange project 
commissioned by UKPN and delivered by Utility Survey Exchange Ltd. 

1.1 Project Background and Scope 

Within the infrastructure sector, utility surveys and other ground investigation activities 
are routinely carried out before and during projects and produce a wealth of information 
about the location and disposition of buried assets. However, the information produced is 
generally siloed within the project team and would not typically be shared with the 
utilities who own and operate those buried assets.  

Maintaining data quality for buried assets is extremely difficult for asset owners like 
UKPN. The accuracy and completeness of recording at the time when assets are installed 
may be highly variable especially for old assets, and asset positions change over time. 
Opportunities to keep this data up to date are rare, and poor data quality can have a 
significant impact on asset management and network planning, as well as the safety of 
field staff. 

Information about buried assets that have been detected and observed during a project, as 
well as information about what changes have been caused by the project activities, can 
therefore be highly valuable for keeping the authoritative data about those assets 
accurate, complete and up to date. 

Within UKPN, the NetMAP platform is seen as the single source of truth across the whole 
of the organisation with respect to spatial information. However, within this platform only 
some of the spatial asset data is vectorised with the rest being in raster format. As such, 
data quality in NetMAP could be improved.  

UKPN are passionate about keeping their records up to date and of the highest quality. It 
was disclosed during the Discovery process that the GIS team are happy to be told about 
gaps and inaccuracies in their data, as this is seen as an opportunity to improve it. 
However, gaining access to good quality data that allows impactful improvements to be 
made is difficult.  

Utility Survey Exchange is an innovative new platform which allows observed and 
detected information about buried assets to be shared in a controlled manner with the 
owners of those assets. The platform allows asset owners to compare incoming data with 
existing as-laid data and adopt the data that improves the quality of the network record so 
that it is available in core systems. 
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Gaining access to previously unavailable data about buried assets provides an opportunity 
to improve data quality in the following areas: 

 Correctness: Spatial and attribute accuracy 

 Completeness: Data coverage and completeness of attribution 

 Currency: How up to date is the data? 

 Consistency: Is data consistent across all systems? 

 Confidence: How do we measure and represent how confident we are in the 
accuracy and completeness of the data? 

 Credibility: Where has the data come from and how was it captured and recorded? 

 Cross-reference: Are there links to other datasets and how are these maintained? 

 
The areas of focus covered by this document are broken down into the three overarching 
themes encapsulated by the USX platform (also see Figure 1 below): 
 

 Discover: Grade, Filter and Notify incoming data 
 Assess: Visualise, Validate and Compare incoming data against master data 
 Adopt: Acknowledge, Act and Publish based on incoming data 

 

This project allows the feasibility of the proposition to be tested against UKPN’s 
requirements, and places UKPN at the forefront of efforts to tackle the industry-wide issue 
of data quality, completeness and currency. 

The potential improvement to data quality and format will furthermore make it easier for 
UKPN to participate in industry data sharing initiatives going forward. 

1.2 UKPN Systems and Data 

NetMAP is UK Power Networks’ dedicated Geographical Information System (GIS) and is 
the primary source for the recording of linear assets (i.e. UKPN’s cable and overhead line 
network) and holds location and attribution information on other network assets such as 
support structures, transformers and substations.  These records are then utilised 
throughout the business in day-to-day operations, and consumed by a number of other 
enterprise systems, playing a crucial role in the safe and efficient execution of operational 
and network management activities as well as being issued to external third parties to 
provide information on the company’s assets.  The ongoing update and maintenance of 
this system is therefore business critical. 

NetMAP is a customised version of GE’s Smallworld GIS and Mettenmeier’s Network 
Resource Manager (NRM) Electricity. 

Within NetMAP, the NRM Electricity model defines the object classes and associations 
(including topological associations) for capturing an electricity distribution network and 
the rules for the tracing of electrical connectivity across the distribution network. 

Within the SPN license area, all network asset data is vectorised. By contrast, the records 
for both EPN and LPN are a mix of raster (c.70%) and vectorised data (c.30%). 
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The EPN and LPN raster data is primarily made up of scanned images of County Series 
maps with the electrical network drawn onto them. These maps have been geo-
referenced, warped and edge-matched to create a contiguous map. Where updates have 
been made to the electricity distribution network, these changes have been recorded by 
erasing the existing raster image data and replacing it with vector objects. Given this 
variation and inconsistency, UKPN are forced to operate with the legacy of three 
independently managed sets of network records that conform to three different sets of 
standards in terms of capturing convention and symbolic representation.  All three areas 
have underlying Ordnance Survey MasterMap background mapping and associated 
products. 

1.3 References 

[1] USX-UKPN-00001: “Utility Survey Exchange: Discovery Write-up”, Issue 1 (FINAL), 
May 2019 

[2] USX-UKPN-00002: “Utility Survey Exchange Project: Raw data write-up for 
Discovery Workshop”, Issue 1.1, May 2019 

[3] USX-UKPN-00003: “Utility Survey Exchange Project: Functional Design”, Issue 0.2, 
June 2019 

[4] USX-UKPN-00004: “Utility Survey Exchange Project: Technical Design”, Issue 1.0, 
June 2019 

[5] https://trello.com/b/JekTHCgQ/7-ukpn-innovation-project-shared-board, shared 
project Trello board (accessible by the UKPN project team and USX dev team) 

[6] “PAS128:2014. Specification for underground utility detection, verification and 
location”, The British Standards Institution, 2017, 
https://shop.bsigroup.com/ProductDetail?pid=000000000030267400 (purchase 
required) 

[7] USX-R0001-2018: “Industry Statistics Summary: costs of utility damage and benefits 
of accurate asset location data”, August 2018 

[8] “HSG47: Avoiding danger from underground services”, Third Edition, The Health 
and Safety Executive, 2014, http://www.hse.gov.uk/pubns/priced/hsg47.pdf 

[9] “What Do Utility Strikes Really Cost?”, Makana, LO, Metje, N, Jefferson, I and Rogers, 
CDF., 2016, http://bit.ly/2flQPGt 

[10] “HSG245: Investigating accidents and incidents”, HSE, 2004, 
http://www.hse.gov.uk/pUbns/hsg245.pdf 

[11] “Energy Data Taskforce: A Strategy for a Modern Digitalised Energy System”, June 
2019, https://es.catapult.org.uk/reports/energy-data-taskforce-report/ 
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2 Project Overview 

2.1 General Approach to Software Development 

The software development element of the project was split into 6 sprints, each of roughly 
one month duration. As per the Agile process adopted by USX, the development goals were 
broken down into broad themes, then into Epics encompassing a range of features and 
finally into user stories encapsulating a single requirement expressed in the form: 

 

As a <Role> 

I need <Goal/Desire> 

So that I can <Achieve a Benefit> 

 

These themes, epics and user stories were mainly derived from the Functional Design [3] 
delivered early in the project, which was itself based on the Discovery process undertaken 
with UKPN shortly after project kick-off (see [1] and [2]), and blended with elements of 
the USX roadmap. 

The aspiration was that each user story would be sized to encompass no more than one 
day’s work, although this was not always achieved with more complex functionality. The 
risk of more expansive user stories was mitigated by close communication between the 
front-end and back-end developer to ensure that development remained on track. 

At the start of each sprint, the Product Owner (Neil Brammall) would define the sprint 
backlog based on the broader product backlog, with user stories incorporated suitable for 
a month-long sprint, and prioritised based on high level priorities uncovered in the 
Discovery process, ongoing discussions about priorities in monthly project meetings, and 
underpinned by a logical development sequence to streamline the development effort. 

This process resulted in a prioritised list for each sprint in the shared project Trello board 
[5]. Each user story in the list has a “Scope” checklist to track progress of the 
implementation, and an “Acceptance Criteria” checklist to allow the Product Owner to test 
the feature once deployed and accept or reject it depending on compliance with the 
criteria. 

The following section provide details of the Development Themes and Epics and the User 
Stories implemented during each Sprint. 
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2.2 Pre-existing Features 

The USX platform was already in existence before the current innovation project, with a 
set of core features developed to demonstrate the concept. These features were focussed 
on system login and navigation, and the workflow around map-based discovery of Surveys 
and Field Reports. 

The following high-level features were already in existence prior to project kick-off: 

 Comprehensive data model 

 Secure login 

 Survey HQ map display and navigation 

 Street/Town search 

 Spatial bookmarks 

 Display of Surveys and Field Reports in spatial context 

 Query of Surveys and Field Reports for preview attribute information 

 Display of “Full Details” for Surveys and Field Reports 

 Mobile Application capture and submission of Field Reports 

 Simple Notifications system 

 

This base set of features and functionality provided the foundation for building a more 
sophisticated feature set during the project. 

2.3 Development Themes 

The high-level Development Themes for the project are listed below: 

 Discover. Search, Filter and Notify ingested data. 

 Assess. Visualise, Validate and Compare ingested data against master data. 

 Adopt. Acknowledge, Act upon and Publish ingested data. 

 General. Other features required to enable use of the USX platform. 

 

These themes reflect the overarching themes central to the USX platform as illustrated in 
Figure 1. 

The General theme was included to allow representation of features to be represented 
outside the core themes which nevertheless enhanced the usability of the platform and 
enabled access to the core functionality (e.g. use login, system feedback etc.) 
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Figure 1: Overarching Themes of the USX Platform 

2.4 Development Epics 

Each Development Theme was broken down into a set of Epics. An Epic represents a 
functional area of the system greater than a single user story and may be considered to be 
an amalgamation of several User Stories. Defining Epics helps with the categorisation and 
therefore prioritisation of User Stories. 

2.4.1 Discover Theme Epics 

The following Epics were defined for the Discover Theme: 

 Mobile Field Reporting. Enhancements to the workflow for working with Field 
Reports submitted via the USX Mobile Application and “closing the loop”. 

 Map-based Discovery. Enhancements to the ability to spatially discover ingested 
data. 

 Prioritisation and Filtering. The workflow for filtering which ingested data is 
visible on the map and available for assessment and adoption. 

 Notifications. Enhancements to the Notifications system in the platform, allowing 
subscriptions based on filter criteria. 
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2.4.2 Assess Theme Epics 

The following Epics were defined for the Assess Theme: 

 Viewing Details of Incoming Data. Managing the status and workflow progress of 
ingested data. 

 Comparing with Existing Data. The ability to interact with ingested data and view it 
in the context of existing as-laid datasets. 

 Feedback and Training. The ability to provide feedback on ingested data and to 
train the platform in what users want to see. 

2.4.3 Adopt Theme Epics 

The following Epics were defined for the Adopt Theme: 

 Data Integration with other Systems. The ability to extract ingested data from the 
platform for import and use in core UKPN systems. 

 Audit Trail and Archiving. The ability to interact with ingested data in the platform 
to indicate its potential usage, and for these “edits” and annotations to be extracted 
alongside the original data. 

 Support to other Business Processes. The ability to view and analyse aggregated 
and overview data to support strategic usage. 

2.4.4 General Theme Epics 

The following Epics were defined for the General Theme: 

 Refactoring and Tech Stack Maintenance. Ensuring underlying technologies are 
kept up to date and integrated in the most efficient way. 

 Login. Login and authentication. 

 Account Management. Management of user accounts. 

 Feedback. The ability for users to provide feedback on the platform. 

 

2.5 Development Sprints 

An overview of the features implemented in each sprint, categorised by Development 
Theme and Epic is given in the following sections. 

2.5.1 Sprint 1 (June 2019) 

 General Theme; Refactoring and Tech Stack Maintenance: 

o Backend components updated to use .NET Core 2.2 

o Updating and migrating UI components to latest versions 

o Refactoring of web application code for easier updating and maintenance 
in subsequent sprints 
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 Discover Theme; Prioritisation and Filtering: 

o Specify “Who/What/When/Where” criteria for filtering of Survey data in 
the web application UI 

o Specify “Who/What/When/Where” criteria for filtering of Field Report 
data in the web application UI 

o Ability to clear filter criteria for Survey and Field Report results in the web 
application UI 

2.5.2 Sprint 2 (July 2019) 

 Discover Theme; Mobile Field Reporting: 

o Ability to see Field Reports submitted by other users in the same 
organisation in the mobile application 

o Ability to raise Field Reports about other owner assets in the mobile 
application 

 Discover Theme; Prioritisation and Filtering: 

o Application of filter criteria to retrieval of Survey data in the backend API 

o Application of filter criteria to retrieval of Field Report data in the backend 
API 

o Display of filtered search results for Survey data in list form in the web 
application UI 

o Display of filtered search results for Field Reports in list form in the web 
application UI 

o Display of only filtered Survey data results on the map 

o Display of only filtered Field Report results on the map 

o Ability to zoom to the location of a single Survey search result on the map 
in the web application UI 

o Ability to zoom to the location of a single Field Report search result on the 
map in the web application UI 

 General Theme; Feedback: 

o Allow users to submit categorised feedback on the system via the web 
application UI 

o Allow users to submit categorised feedback on the system via the mobile 
application UI 
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2.5.3 Sprint 3 (August 2019) 

 Discover Theme; Map-based Discovery: 

o Ability to interactively draw an “Area of Interest” in the web application UI 
which can subsequently be used to specify the “Where” criterion for 
filtering data. 

o Ability to create an Area of Interest from an existing spatial bookmark in 
the web application UI 

o Ability to manage Areas of Interest in the web application UI in the same 
way as spatial bookmarks 

 Discover Theme; Prioritisation and Filtering: 

o Ability to save filter criteria for Surveys or Field Reports as a “Favourite” in 
the web application UI so it can be easily re-applied. 

o Ability to manage filter Favourites in the web application UI 

o Ability to specify a filter Favourite as the default view for Surveys or Field 
Reports in the web application UI, so that this filter is applied whenever a 
user logs in. 

o Ability to clear a default filter in the web application UI 

2.5.4 Sprint 4 (September 2019) 

 Assess Theme; Comparing with Existing Data: 

o Implementation of back-end map server to allow UKPN as-laid vector and 
raster data to be served as a layered web map via the web application UI. 

o Processing of UKPN NetMAP data extract into a form that could be served 
by the map server. 

o Development of the web map user interface in the web application that 
allows Survey data to be viewed as an overlay of existing UKPN as-laid 
vector and raster data. 

o Ability to switch layers on an off in the Survey data according to their 
PAS128 Quality Level value [6]. 

o Ability to switch layers on an off in the UKPN as-laid data. 

o Ability to view linear Survey data with a “buffer” according to the X/Y 
accuracy associated with the PAS128 Quality Level for a feature. 

o Ability to view attributes associated with a Survey feature by clicking on it. 

o Ability to view attributes of selected features in the UKPN as-laid data by 
clicking on them. 
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2.5.5 Sprint 5 (October 2019) 

 Assess Theme; Viewing Details of Incoming Data: 

o Ability to see the status of a Survey with respect to the user organisation’s 
workflow in the web application UI. 

o Updates to how coordinates are displayed in the web application UI. 

 Assess Theme; Comparing with Existing Data: 

o Ability to measure distances in the map view showing Survey data overlaid 
on UKPN as-laid data. 

o Ability to change the status of a Survey to show its progress through the 
user organisation’s workflow. This status is stored against the current 
organisation only. 

2.5.6 Sprint 6 (November - December 2019) 

 Assess Theme; Viewing Details of Incoming Data: 

o A Survey’s “Purpose” was added to the data model and the web application 
UI. 

 Assess Theme; Comparing with Existing Data: 

o Interactive tools were implemented in the comparison map, so that users 
can select a UKPN as-laid feature on the map, and carry out the following 
operations: 

 Record a note against the asset (and see notes added by other 
users in the same organisation) 

 “Reshape” a copy of the as-laid asset in an interactive manner to 
indicate how it may be repositioned in NetMAP. This new feature 
can be saved along with an explanatory comment. 

 Link the as-laid asset to one or more features in the Survey data 

All these notes, edits and links are included in the download which can be 
requested for a Survey (see below) 

o Support for associated data such as trial hole reports was implemented in 
the backend data model and API and surfaced via the web application UI. 
Polygon features showing the location of associated data were included in 
the Survey map and, when clicked on, allows the user to view and 
download the associated files. 

o “Reference” data was also included in the display of Survey data to allow 
arrows, annotations etc. to be displayed in order to disambiguate the data. 
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 Adopt Theme; Data Integration with other Systems: 

o Ability to request a download of Survey data in the web application UI. 

o Implementation of a backend download service to process download 
requests made via the web application UI. This not only downloaded the 
original Survey data in shapefile format so that it can be accessed in 
NetMAP, it also included textual information relating to recorded depths 
and other notes, and edits/links/annotations made by the user with 
respect to the Survey data and UKPN as-laid data. 

2.6 Outstanding Features 

A number of features identified in the Functional Design document and at various stages 
in the project remained unimplemented at the end of the development phase, as they 
never reached the required priority level. These features are outlined in the following 
section. 

2.6.1 Field Reports Workflow 

The Field Reports workflow in general was never assigned a significant priority. The 
UKPN drawing office staff remain understandably sceptical about the ability for relatively 
informal feedback to effect meaningful changes to source records. There is some work still 
to be done to prove the value of this type of feedback, and there may be some useful 
insights to be gained about confidence based on completeness of information and 
provenance, and about the effect of aggregating multiple data points. 

Most of the workflow for Field Reports beyond the reporting process and the initial 
discovery require implementation. The elements of this workflow include: 

 Acknowledgement and request for further information 

 Status Management 

 Ratings and feedback 

 “Upvotes” from the field to increase confidence levels and reduce duplication 

 Assessment of Field Reports relative to existing as-laid data 

 Download of Field Report data 

 

2.6.2 Discover Theme 

Significant progress was made during the project on the “Discover” workflow, particularly 
around the ability to filter Surveys and Field Reports based on “Who/What/When/Where” 
criteria, and to save these filters for repeat use. 

Further work was identified around improving the notification process for new data being 
made available, and the ability to “subscribe” to notifications satisfying specified criteria. 

There may also be value in allowing the prioritisation of filtered search results based on 
the weighting of criteria and closest match to use preferences. 
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2.6.3 Assess Theme 

A large proportion of the development effort was dedicated to the “Assess” workflow, with 
the significant technical challenges of overlaying Survey data on UKPN as-laid data in 
vector and raster format being successfully overcome, as well as the implementation of a 
suite of tools allowing users to interact with, and annotate, the data in the platform. 

There were some elements which were not implemented which could potentially add 
further value to this workflow, including: 

 The display of the Surveyed area boundary on the map 

 The ability to provide Ratings and/or Feedback on specific Surveys 

 The display of data from multiple Surveys in the same view 

 An element of “Smart Assessment”, e.g. automatically identifying Survey features 
which may equate to as-laid asset features 

 

2.6.4 Adopt Theme 

The “Adopt” workflow is currently implemented as the ability to download Survey data 
and associated edits, links and annotations, so that this information can be access via other 
UKPN systems such as NetMAP. 

A production implementation of the platform for UKPN may involve some more seamless 
integration with existing systems, and there are a number of outstanding features which 
may also add value, such as: 

 A spatial overview of data in the platform to provide strategic insights: 

o A spatial overview of Survey data may indicate upcoming works and higher 
risk of third-party damage 

o A spatial overview of Field Reports may indicate clusters of feedback that 
might warrant further investigation or other action 

 Reporting and extract of overview information for incorporation into other 
business processes 

 The display of historical data, and the concept of a timeline, may allow trends to be 
identified and cross-referenced to damage reports or other incidents 

 

2.6.5 General Theme 

The features dedicated to login and general use of the platform were generally 
implemented on a “good enough” basis for the purposes of an innovation project, and this 
approach was vindicated by the smooth running of the trial by users in the UKPN drawing 
office team. 

There are some key areas for improvement here though, and these would be key 
developments if considering productionisation of the platform (see subsequent sections 
on this). 
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Enhancements would be required in the following areas: 

 Self-service user account management (password resets etc) 

 User administration and reporting 

 Improved help and jargon-busting 

 

3 Communications and Stakeholder Engagement 

3.1 UKPN Internal Engagement 

We worked closely with the business to produce a detailed programme requirement, plan 
of activities and to make sure the project delivered the outcomes and benefits required by 
the key stakeholders: 

 We engaged with Head of Asset Data to scope the initial idea and approve the 
project 

 We collaborated closely with UKPN’s GIS office in all project activities particularly 
in development and the trials 

 We had discovery workshop with Asset Management and Field Engineers to make 
them aware of the project and to capture requirements. 

 During internal demonstrations we had very good reviews from the Health and 
Safety team and constructive comments from Capital Programmes.  

3.2 Training 

There was a deliberate decision early in the project to not conduct specialised user 
training. This strategy was adopted to test the usability of the platform, with a view that 
the workflows and features implemented should be highly intuitive to users with the skills 
and experience of the target audience. 

It is understood that this approach has been successful for the purposes of the project, 
although a different approach may be required for adoption as Business as Usual with a 
broader user group. 

3.3 Survey Companies 

Utility Survey Exchange have been responsible for communication with the stakeholder 
Survey companies, and this has ensured a steady flow of data into the platform throughout 
the project. 

John Robinson of Malcolm Hughes, and Andy Gundry of Plowman Craven were invited as 
special guests to separate project update meetings and were able to give informative talks 
on the surveying process, and PAS128. 

It was hoped that attendance could be arranged onsite at a survey being undertaken, but 
this was not possible during the course of the project. 
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3.4 Others 

The Energy Data Taskforce highlighted that ‘data is fundamental to the future of our 
economy’ and, particularly in the power sector, it is ‘key to unlocking system and 
consumer benefits and managing the transition to a low carbon economy’ [11]. 

A long-standing challenge across network organisations is having highly accurate and 
granular asset data to precisely inform those who excavate around our assets. Drawing on 
learnings from the government’s Geospatial Commission and working alongside GLA’s 
LUAR project, we sought to make better use of high-quality survey data to improve the 
legacy underground data. 

We consulted with other utility organisations including Cadent, SGN, Northumbrian Water 
and Thames Water to make sure the development is beneficial to them. Also, we consulted 
GLA to make sure the project is complementary to and aligned with the LUAR/NUAR 
project. 

As part of stakeholder engagement and dissemination plan, we have created a short video 
to introduce the project to general public and explain the benefits of the project: 

https://vimeo.com/413644846/ae9fe03ed3 

 

We have also created a USX website as part of the UKPN Innovation website:  

https://innovation.ukpowernetworks.co.uk/projects/utility-survey-exchange-usx/ 

 

Support from the TfL Lane Rental scheme was vital to successful delivery of the project. 
We have worked closely with TfL to make sure we follow their governance process.  

 

  

https://vimeo.com/413644846/ae9fe03ed3
https://innovation.ukpowernetworks.co.uk/projects/utility-survey-exchange-usx/
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4 Data Coverage 

Number of PAS128 Surveys 29 

Survey Coverage ~3.4 km2 

Linear Length ~137km 

Number of Depth Measures 13,089 

 

5 Trial Use 

5.1 Trial Overview 

Two members of the UKPN GIS team – Paul Fazackerley and Iain Manclark – have been 
using and testing the USX platform extensively during the project, as well as actively 
contributing to definition and prioritisation of features. 

They have undertaken an assessment of the potential value and usability of Survey data 
provided through the platform and have provided a detailed worked-through example of 
the assessment and “adoption” of a Survey in the following section. 

5.2 Practical Discover-Assess-Adopt Workflow 

The worked-through example provided is based on a Survey supplied by Malcolm Hughes 
Land Surveyors Limited, survey reference 53156. 

The generalised area covered by the Survey is first identified in the overview map in the 
“Survey HQ” section of the platform. The visual representation of this is shown in Figure 2. 
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Figure 2: Generalised representation of area covered by Survey Ref. 53156 

This allows the user to determine whether the Survey covers an area of interest. 

Full details of the Survey can be obtained by clicking on the area, including the range of 
PAS128 Quality Levels contained withing the data, and the date on which the Survey was 
carried out. 

Ultimately, the data within the Survey can be viewed alongside the existing UKPN as-laid 
data, as shown in Figure 3. 
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Figure 3: Survey data overlaid on UKPN as-laid data 

The UKPN data is styled and symbolised according to the standards in source UKPN 
systems. The Survey features are displayed as purple dashed lines, and the horizontal 
accuracy as dictated by the PAS128 Quality Level for a feature can be displayed as a buffer 
around the centre line. 

This view of the data allows a member of the GIS team to determine if the survey can add 
value to the existing asset plans. In this instance, the survey was deemed to contain 
information that could potentially be adopted: 

 The survey highlighted particular discrepancies in existing data at points where 
UKPN assets entered and exited the road from the footpath 

 Asset depth was also poorly recorded in this area 
 
Figure 4 illustrates the existing data at this location as displayed in NetMAP. 
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Figure 4: Current data at location displayed in NetMAP 

The decision was therefore made to extract the survey data from the USX platform so that 
it could be loaded into the UKPN GIS and displayed in NetMAP. 

The loading of data from USX into NetMAP is a very simple process. The USX platform 
allows a request for a download of a given survey to be submitted, and the download is 
usually available within a few seconds. The download represents the linear and 
annotation features in the survey in shapefile format, including a buffered representation 
of linear features to reflect the horizontal confidence, and also includes and edits, links and 
notes made in the interactive assessment map by UKPN staff. 

The shapefiles can then be uploaded into the NetMAP object loader which positions the 
objects in NetMAP using a temporary dataset. Any GIS Drawing Office Technician has the 
capability and permissions to carry out this simple process. 

Figure 5 shows features exported from a USX survey loaded into NetMAP. 

Once loaded into NetMAP, UKPN technicians can start, if appropriate, to make changes to 
as-laid records as per the normal data update and QA process. 

Figure 6 illustrates some points of interest to highlight the misalignment between existing 
NetMAP data and the data in the imported survey. This would suggest that cable entry 
points into the road from the footpath are not recorded accurately in NetMAP. 

It is very important to note that the survey data in USX does not necessarily represent the 
“truth”. The assess and adopt functions of the USX platform are very much aimed at 
“sophisticated” users with experience of working with spatial, and with experience of 
maintaining and updating a given utility network’s data. These users will be able to make 
nuanced judgements about the relative age of survey data relative to as-laid records, the 
level of confidence associated with survey data, and the historical trends behind the 
recording of their as-laid data. All these factors come into play when making a complex 
judgement about the relative “correctness” of one dataset versus another. 
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Figure 5: Buffered survey features, and depth markers imported into NetMAP 

 

 
Figure 6: Points of interest highlighted in NetMAP to indicate misalignments 
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In this case example. Some consideration must be given to the fact that the as-laid data is 
represented in a raster layer and may have been digitised relative to backdrop mapping 
captured before the significant resurvey by Ordnance Survey in the mid-noughties. In this 
context, greater credence may be given to a utility survey carried out recently by a 
professional survey company, compliant with the PAS128 standard, and with confidence 
duly recorded in terms of PAS128 Quality Levels. 

 

As noted previously, another aspect of the survey data which may add value to UKPN is 
the recording of depth at points on the network. 

Figure 7 illustrates a point depth measure from the survey imported into NetMAP. This 
indicates that the asset at that point is at a relative depth of 0.44m. All depths are 
represented relative to the surface at that point and, for “detection” surveys of PAS128 
Type B, it should always be assumed that the depth is measured to the top of the asset 
(whether a cable or a duct). 

When UKPN record depth information in NetMAP, values are always rounded up, so 0.44m 
would be represented as 0.4m. This is standard updating practice and represents a slightly 
“worse case” (i.e. shallower) measure for safety reasons. 

 

 
Figure 7: Depth measures imported from a survey into NetMAP 

This imported data allows the GIS analyst to make any required edits based on their 
assessment of the new data. These interventions do not always need to be based on 
“shifting” or otherwise editing existing data of course. Some incoming data may simply 
add further information at a location, and notes and information points may be added 
accordingly. 

Figure 8 shows edits applied to the appropriate as-laid layer to align the NetMAP data to 
the survey data (these have not been committed to the live database at the time of 
writing). 

In addition, selected depth markers from the survey have been added to the NetMAP data. 
Not all surveyed depths would be imported into the live data, just selections at logical 
points along the network. For instance, in this scenario, a depth in the footpath is useful, 
along with another when the cable runs into the road. 

Also, for any anomalous depths such as very shallow or very deep assets, it would be 
beneficial to identify and display these. 
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Figure 8: Edits applied in NetMAP 

Consideration of asset depth illustrates a particularly useful example of additional 
information the survey has provided. Whereas previously there was no depth information 
recorded for a cable road crossing in this area, it is now possible to complete the existing 
cross-section on this cable to include depth information. 

Figure 9 shows the existing cross-section drawing for this road crossing with no depth 
information included. 

 

 
Figure 9: An existing cross-section drawing with no depth information 
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Figure 10 shows the new cross-section drawing for this location, which is now able to 
include depth information based on the survey data exported from USX. 

 

 
Figure 10: New cross-section which now includes depth information 

Figure 11 shows a side-by-side view of the area of interest with respect to incorrect cable 
positions, at points where the cable entered and exited the footpath from the road. The 
cable assets were easily realigned to the survey geometries and depth markers added as 
required. 

 

 
Figure 11: Edits in NetMAP 

Figure 12 shows the “final” picture in NetMAP with edits applied, depth markers added, 
and the survey data layer removed. These changes would be ready for committing to the 
live dataset at this point, pending the application of the usual QA and review process. 
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Figure 12: The “final” picture in NetMAP 

To round off the update, the data model in NetMAP already allows metadata about the 
survey to be stored, and the NetMAP cable object editor allows this to be populated. 
“Survey Type”, “Survey Date” and “Surveyed By” attributes can be populated in this way in 
order to maintain a NetMAP audit trail. Figure 13 illustrates these attributes populated 
and displayed in NetMAP. 
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Figure 13: Attributes populated in NetMAP 

 

To close the loop, USX allows the status of the survey to be updated in the platform. In this 
case, the status for this survey is updated to “Adopted” along with an explanatory note – 
see Figure 14. 
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Figure 14: Survey Status updated in the USX platform 

Note that the status update is stored only for the organisation to which the user making 
the update belongs (in this case of course this is UKPN). This means that all other users 
belonging to that organisation are able to see this status update and explanatory note, but 
any users belonging to other utilities would not be affected by this change. 

5.3 Feedback 

Ian Cameron, head of innovation at UK Power Networks, said: 

“Utility Survey Exchange is a unique data project. It is harnessing the power of collective, 
shared knowledge with the pace and potency of digital technology. We are delighted to be 
leading a team of specialists to make our London network more efficient and effective 
through innovative solutions in support of the Energy Data Taskforce recommendations.” 

 

John Robinson, Director at Malcolm Hughes Land Surveyors Limited said: 

“I strongly believe that having existing survey data available to share with other interested 
asset owners is an excellent idea and should be encouraged. I am happy that UK Power 
Networks and Utility Survey Exchange are leading the way with this initiative and their 
proactive stance will provide a safer environment for the future.” 

 

There was also coverage in the Networks and Highways Today publications:  

https://networks.online/gphsn/news/1001793/sharing-project-highlight-underground-
cables 

https://highways.today/2019/09/25/data-sharing-underground-cables/ 

  

https://networks.online/gphsn/news/1001793/sharing-project-highlight-underground-cables
https://networks.online/gphsn/news/1001793/sharing-project-highlight-underground-cables
https://highways.today/2019/09/25/data-sharing-underground-cables/
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5.4 Trial Conclusions 

 It was concluded that a survey may: 

o Confirm that existing assets are captured correctly 

o Identify that realignment of cable routes may be necessary 

o Provide additional information for existing assets (e.g. new depth 
markers) 

o Identify unknown assets (although this may be both useful and 
ambiguous) 

o Identify areas that require further investigation 

o Not provide any useful information 

 The UKPN GIS Drawing Office have complete autonomy over whether to adopt 
survey details in part, in full, or not at all. 

 The USX platform is aimed very much at the “sophisticated user” (GIS 
professionals, Surveyors etc.) with sufficient knowledge, experience and expertise 
to properly evaluate the survey data against existing asset records. 

 The USX platform does not over-value the usefulness or impact of a survey: it 
represents a realistic (and not necessarily correct) view of assets at a point in time 
within a set of industry standard criteria as specified in PAS128 [6] 

 A key consideration is that the surveys are not undertaken or provided with a 
particular requirement to be “adopted” or used in any way by UKPN or any other 
asset owner, as these are not the original clients or recipients of the service. The 
data is therefore provided from an entirely independent viewpoint, with no 
particular agenda to be used by UKPN. 
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6 Benefits and Business Case 

A primary function of UKPN’s geospatial network records is to inform internal and 
external stakeholders of the nature and position of the network assets.  The completeness, 
accuracy, reliability, ease of access to and simple interpretation of these records is 
therefore key in ensuring the safety of anyone who is working on or near the electricity 
distribution network, whether that be UKPN staff, contractors, third parties or members of 
the public. 

6.1 Direct and Indirect Benefits 

The USX platform has the potential to provide direct benefits to UKPN in the following 
areas: 

 Improved absolute positioning and alignment of asset data with the map base, 

improving positional accuracy and overall data quality 

 Validation and correction for the vectorisation process 

 Incorporation of improved and more comprehensive depth information 

 Opportunity to begin the measurement and recording of data quality and 

confidence across all asset record holdings 

 Integration with other systems and processes by allowing the extraction of data 

 Facilitation of “crowdsourced” data capture and feedback by providing field report 

functionality 

 Future-proofing processes to more efficiently manage feedback from other 

potential sources 

 Additional value gained from surveys commissioned by UKPN in terms of impact 
on internal data quality 

 Central repository of surveys commissioned by UKPN, providing value across the 
business 

 Overview of aggregated survey data may provide an indication of upcoming 
activities and elevated risk of third-party damage. This may provide opportunities 
for pro-active comms or other interventions 

 Overview of aggregated Field Report data may provide insight into data quality 
“hot spots” requiring further focus and investigation 

 

The direct benefits listed above may lead to further indirect benefits arising from 
improved data quality, including: 

 Fewer excavations assuming reductions in third party damage 

 Fewer, faster and smaller excavations due to greater certainty 

 Quicker customer restoration (all utilities) 

 Reduced traffic congestion through fewer, quicker excavations 

 Reduced emissions through reduced works and traffic congestion 
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6.2 Quantifying the Impact of USX 

The measurable impact on data quality of adopting the USX platform, leading to the direct 
and indirect benefits listed above is difficult to quantify, but an estimation may be made 
based on the likely coverage of data in the platform. 

We may assume, based on the trial findings, that there may be a positive impact arising 
from adoption of the platform on data accuracy, completeness and currency, and we may 
estimate this impact based on the proportion of the UKPN network likely to be covered by 
data in the platform. 

 

As recorded in Section Error! Reference source not found., the linear length of features u
ploaded to the platform during the innovation project is ~137km. Assuming ~37,000km of 
buried cables in the LPN area, this data volume equates to ~0.37% of the LPN network. 

With appropriate arrangements and incentives in place, we can estimate that the volume 
of data flowing into a commercialised production system may grow by ~10x compared to 
the innovation project, especially if arrangements can be made with significant 
infrastructure projects. This would equate to ~3.5% network coverage of data for London 
in the USX platform. We may also assume that survey activity relative to network length is 
likely to be lower in the EPN and SPN areas, so we may half this number for EPN (1.75%) 
and assume two thirds for SPN (2.3%) 

In addition, we observed in Section Error! Reference source not found. that ~13,000 depth m
easures were captured in the platform during the innovation project. If we assume a 
scaling up of ~10x the data volume in a commercialised system and that ~2.5% of these 
may result in new or improved cross-section drawings, we can assume that ~3,250 cross-
section drawings may be added or improved. Assuming there are ~65,000 cross-section 
drawings at present in the LPN area, this would equate to a positive impact on ~5% of 
cross-section drawings, as well as indicators of shallow depth. 

So, in general we may estimate that the USX platform may result in an increase in overall 
confidence in the quality of data for ~3.5% of the UKPN network. This increase in 
confidence is likely to have an impact for that proportion of the network on damages, on 
the number of excavations required to locate assets, and on the length of occupancy and 
level of disruption in those areas due to reduced excavations. 

6.3 Estimating Financial Benefits 

The financial benefits of improved data quality are difficult to quantify. USX have 
previously published a review of the literature around the negative impacts of inaccurate 
asset data, and the benefits of improved data quality (see [7] which can be supplied on 
request). 

On a general note, various studies indicate that improving the quality of buried asset data 
can produce a return on investment of the between 2x and 21x. 

  



 
 
 

Report Number: USX-UKPN-
00007 

Issue 1.2 

Confidential, Restricted to UK Power Networks & Utility Survey Exchange 
Ltd 

Page 35 

 

UKPN may expect direct and indirect financial benefits from the following positive 
impacts: 

 Fewer and cheaper excavations leading to operational savings and reduced costs 
for occupancy of the highway and traffic management 

 Protection of buried assets from first-, second- and third-party damage through 
improved accuracy of data 

 Safety of UKPN staff and third parties 

 Efficiencies in the vectorisation project 

6.3.1 Operational Efficiencies 

The starting point for estimating financial benefits from operational efficiencies starts 
with consideration of the current cost of excavations. 

For the EPN area: 

 Excavations per annum: 8,100 

 Average cost per excavation: £440 

 Total cost per annum: ~£3.56m 

For the LPN area: 

 Excavations per annum: 3,700 

 Average cost per excavation: £596 

 Total cost per annum: ~£2.21m 

 

Based on the calculations above, we may expect the USX platform to have a positive impact 
on data for ~1.75-3.5% of different parts of the UKPN network.  

When considering excavations however, we must also take into account the proportion of 
excavations which may be positively impacted by improved data. Based on HSG47, the 
HSE guidance on safe excavation practices [8] we may consider that two of the four 
mitigation measures (Planning and Asset Records) may be impacted by improved data 
quality, so we can justifiably reduce our USX impact by 50% to 1.75% for this area of 
consideration for LPN, and 0.875% for EPN. 

Finally, if we assume a similar cost per annum in SPN as for LPN, we can estimate a saving 
of ~1.15% on a cost of £2.21m. 

This is summarised in Table 1. 
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Area Cost % saving £ saving 

EPN ~£3.56m 0.875% £31,150 

LPN ~£2.21m 1.75% £38,675 

SPN ~£2.21m (assumed) 1.15% £25,415 

TOTAL £95,240 

Table 1: Summary of potential savings on excavations arising from improved data quality 

Based on this impact, we may estimate a saving of ~£95,000 per annum on excavations. 
Not included in this calculation are the savings arising from reduced injuries and damages 
arising from fewer excavations based on a higher degree of confidence in the data. 

 

6.3.2 Reduced Damages 

The total number of claims for third party damages in the EPN and LPN areas in 2017 was 
~£750,000. Figures were not available for SPN at the time of writing, but we may assume a 
total figure of ~£1m. 

If we assume a similar impact on third-party damages as for the operational cost of 
excavations, averaged across the three regions i.e. an impact averaged between 0.875% 
and 1.75%, we may estimate that the saving in direct costs for EPN and LPN would be 
~£12,500. 

However, as described in the literature [9], the indirect cost to society of damage to buried 
assets is 29x the direct costs. At least some of these indirect costs will be borne by UKPN, 
including: 

 Reputational damage 

 Interruption to services 

 Occupancy of the highway for repairs 

 Insurance costs 

According to the HSE [10], uninsured costs may outweigh insured costs by a factor of 
between 8 and 36. If we take the lower end of this estimation, we may increase the holistic 
potential savings to UKPN of reduced asset strikes by 8x giving a figure of ~£100,000 per 
annum. 

 

6.3.3 Vectorisation 

If it is assumed that the total saving arising from vectorisation is estimated at ~£5.5m and 
based on the assumption that USX network coverage could be ~2.6% averaged across EPN 
and LPN we can estimate that USX may contribute to ~£144,000 of the benefit of 
vectorisation. 
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6.3.4 Summary 

Based on the assumptions and calculations above, we may estimate that USX running as a 
commercialised production platform may contribute to financial benefits for UKPN of 
~£340,000 per annum. Even if we assume a high level of optimism bias, we may still 
envisage a benefit of >£150,000 per annum. 

These assumptions are clearly based on the level of network coverage that can be 
achieved for incoming survey data and achieving and maintaining these levels of coverage 
will be the main challenge of the BAU process. 

This does not take into account the impact on worker safety arising from reduced 
excavations and damages, and the other tangential business benefits that could accrue 
from adoption, including: 

 Improvements in Customer Minute Loss measures due to reductions in repair and 

restoration time arising from improved data 

 Opportunity to begin the measurement and recording of data quality and 

confidence across all asset record holdings 

 Integration with other systems and processes by allowing the extraction of data 

 Facilitation of “crowdsourced” data capture and feedback by providing field report 

functionality 

 Future-proofing processes to more efficiently manage feedback from other 

potential sources 

 Central repository of surveys commissioned by UKPN, providing value across the 
business 

 Overview of aggregated survey data may provide an indication of upcoming 
activities and elevated risk of third-party damage. This may provide opportunities 
for pro-active comms or other interventions 

 Overview of aggregated Field Report data may provide insight into data quality 
“hot spots” requiring further focus and investigation 
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7 Productionisation and Onboarding 

The following sections provide a high-level overview of the activities required to 
transition from the platform developed for the innovation project to a production 
Business As Usual (BAU) system, and to fully onboard UKPN for BAU usage. 

7.1 Outstanding Items for Productionisation 

7.1.1 Features 

Section 2.6 provides an overview of the feature identified during Discovery that were not 
implemented during the project. A process of review and prioritisation would be required 
to determine which of these would be a pre-requisite for BAU usage. 

It is proposed that, at a minimum, the following features would be required: 

 Self-service user account management (password resets etc) 

 User administration and reporting 

 Improved help and jargon-busting 

7.1.2 Hosting and Infrastructure 

The hosting of the platform would need to undergo scaling for anticipated usage levels, 
and additional resilience would be needed for key functions and components. 

A more resilient deployment pattern would also need to be adopted to ensure continuity 
of operation while updates were applied. 

7.2 Securing Data Supply 

A crucial activity will be the securing and formalisation of data supply for the platform. 
Many of the assumptions outlined in the business case and financial benefits sections 
above are predicated on a minimum supply of data and an expected degree of network 
coverage and securing and smoothing out the data supply is critical for those assumptions 
to be realised. 

It is recommended that a round-table meeting is set up between UKPN, USX and selected 
Survey companies identified as being able to maintain a healthy supply of incoming data. 

It is proposed that a key element of incentivisation would be to find a way to remove or 
refund the costs incurred by participating Survey companies in requesting UKPN statutory 
drawings. This would be seen by Survey companies considering participation as a key 
incentive. 

This would allow us to collaboratively agree quotas and appropriate terms and incentives 
for the supply of data. 

Another element of productionisation would be the streamlining and partial automation of 
data ingestion, which has been a semi-manual activity for the duration of the project. 
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7.3 Onboarding Requirements 

It expected that onboarding of UKPN could be a relatively straightforward matter and 
could possibly consist of the setup of user accounts and some training. 

Longer term, consideration could be given to closer integration of the USX platform with 
core UKPN systems so that the assessment and adoption process could be more 
streamlined, and to ensure that the latest UKPN data was available to the USX platform for 
assessment. It is anticipated that such integration activities would be carried out as a 
separate project. 

 

8 Recommendations and Next Steps 

The project has been successful in achieving its outcomes. It is hoped that other utilities 
will make use of the USX platform to improve, validate and enrich their GIS data. 

In addition, UK Power Networks would like to make the following recommendations: 

 UKPN’s experience with USX has proven to be successful in resolving some of the 
legacy data quality issues and is highly recommended. 

 Understanding the accuracy of survey process, methodologies and confidence level 
in survey data related to PAS128 standard was possible through USX and was 
significantly helpful in the adoption process. 

 Collaboration between utilities and survey companies is the key to success. 
 
We are anticipating to hand over the project to be adopted as BAU. As part of this process 
we will have further negotiations with Utility Survey Exchange Ltd in terms of costs and 
commercial model.  
Also, the business case will be reviewed and agreed with the business champions. 
It is expected to extend the scope of the project to EPN and SPN area which may require 
definition of further use case. 

The following activities will be undertaken to define the commercial model and BAU 
process: 

 Full costing of platform Productionisation and Onboarding process 
 Full costing of annual RTB costs 
 Confirmation of terms and incentives for Survey companies and securing of the 

data supply 
 Define UKPN business processes, including usage by offshore digitisation 

resources 
 Define use cases for other parts of the UKPN business 
 Approach other London, East of England and South East utilities with a view to 

participation 
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Appendix A Overview of Survey Areas 

 
Figure 15: Overview of Survey Areas 


